is the most symmetric one with lattice parameter a R = b R = 4.555 Å, c R = 2.853 Å, α = β = γ = 90°. 1 In the monoclinic M1 phase (Fig. S1b) , the V atoms form pair (dimerised) and the pairs tilt along the c R axis making the unit cell double of the unit cell in R phase with the approximate crystallographic Electronic Supplementary Material (ESI) for Nanoscale. This journal is
Supplementary Figures
The electronic band structure of VO 2 in the metallic rutile phase and insulating monoclinic M1 phase are shown in Figure S5 . The d levels of the V ions splits into lower lying t 2g states and higher energy e g states. The tetragonal crystal field further splits the t 2g multiplet into an a 1g state and an e g doublet. In the insulating phase, pairing of vanadium atoms in the c R direction splits the a 1g bands into lower (bonding, a 1g ) and upper (antibonding, a 1g' ) bands. Furthermore, the twisting of V-V pairs enhances the Vd-Op hybridization and thereby raises band above the Fermi level, which in turn opens up a gap of ~ 0.6 eV. 3
